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[Abstract] 

PROBLEM TO BE SOLVED: To provide a liquid crystal display which can attain 
improvement in a display quality level while forming a pillar-shaped spacer also at 
the outside of a display area of a substrate, and improve an alignment defect 

20 SOLUTION: This liquid crystal display device is provided with an array substrate 
having pixel electrodes and switching active elements which drive the pixel 
electrodes, a color filter substrate 1a having counter electrodes for the pixel 
electrodes, the pillar-shaped spacers 5 each of which is formed with the 
predetermined pattern shape, the predetermined height, and the predetermined 

25 density on the color filter substrate la, and alignment marks 16 used for 

1 



positioning which are formed oh the outside 17a of display area on the color filter 
substrate la. The liquid crystal is enclosed in a space between the array substrate 
and the color filter substrate 1a, and the pillar-shaped spacers 5 are provided in 
the positions other than the alignment marks 16 parts and their vicinities on the 
5 color filter substrate la. Thereby, when the alignment marks 16 overlap with the 
pillar-shaped spacers 5, the problem that discrimination of the marks 16 from the 
spacers 5 becomes difficult cannot be brought about. 
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[Claims] 
[Claim 1] 

A liquid crystal display apparatus including iaiignment marks, which are 
formed in regions other than a display region on a pair of opposite substrates 
5 having intervening a liquid crystal layer therebetween and are used for 
positioning, and a pole-shaped spacer formed at one of the opposite substrates, 

wherein the pole-shaped spacer is provided at the alignment mark portion 
and a location of the substrate other than the alignment mark portion. 
[Claim 2] 

10 A liquid crystal display apparatus including an array substrate having a 

pixel electrode and a switching active element that drives the pixel electrode, a 
color filter substrate having an opposite electrode of the pixel electrode, a pole- 
shaped spacer having a predetermined pattern shape, a predetermined height and 
a predetermined density and formed on the color filter substrate, and alignment 

15 marks, which are formed in regions other than a display region on the color filter 
substrate and are used for positioning, wherein liquid crystal is filled into a gap 
between the array substrate and the color filter substrate, 

wherein the pole-shaped spacer is provided at the alignment mark portion 
. on the color filter substrate and a location of the substrate other than the 

20 alignment mark portion. 
[Claims] 

A liquid crystal display apparatus including an array substrate having a 
pixel electrode and a switching active element that drives the pixel electrode, a 
color filter substrate having an opposite electrode of the pixel electrode, a pole- 

25 shaped spacer having a predetermined pattern shape, a predetermined height and 
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a predetermined density and formed on the color filter substrate, and alignment 
marks, which are formed in regions other than a display region on the color filter 
substrate and are used for positioning, wherein liquid crystal is filled into a gap 
between the array substrate and the color filter substrate, 
5 wherein the pole-shaped spacer is provided at the alignment mark portion 

on the array substrate and a location of the substrate other than the array 
substrate portion. 
[Claim 4] 

A color filter substrate including an opposite electrode of a pixel electrode 
10 formed on an array substrate, wherein an alignment mark used for positioning is 
provided other than a display region, and a pole-shaped spacer having a 
predetermined pattern shape, a predetermined height and a predetermined 
density is provided at the alignment mark portion and at a location other than the 
alignment mark portion. 
15 [Claim 5] 

An array substrate having a pixel electrode and a switching active element 
that drives the pixel electrode, wherein an alignment mark used for positioning is 
provided other than a display region, and a pole-shaped spacer having a 
predetermined pattern shape, a predetermined height and a predetermined 
20 density is provided at the alignment mark portion and at a location other than the 
alignment mark portion. 
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[Title of the invention] 

LIQUID CRYSTAL DISPLAY, COLOR FILTER SUBSTRATE, AND ARRAY 
SUBSTRATE 

[Detailed Description of the Invention] 
5 [0001] 

[Field of the Invention] 

The present invention has its object to improve a characteristic of a liquid 
crystal display apparatus, the display quality and the yield. The present invention 
relates to a liquid crystal display apparatus, a color filter substrate and an array 
10 substrate, wherein a pole-shaped spacer is formed on a surface of a substrate. 
[0002] 

[Description of the Prior Art] 

A schematic cross-sectional view of a liquid crystal display apparatus 
(hereinafter, referred to as "liquid crystal panel") of a conventional thin film 
15 transistor (hereinafter, referred to as "TFT") is shown in FIG. 8. The TFT type 
liquid crystal panel 31e consists of an array substrate 11e and a color filter 
substrate 1e. 
[0003] 

A substrate 1e includes a glass substrate 2a, a light-shieldiiig film 4 formed 
20 on the glass substrate 2a, a color filter having RGB coloring films 6R, 6G and 68 , 
and a transparent electrode 10. 
[0004] 

One of array substrate 11e includes a glass substrate 2b, active elements 
3a and 3b, which are formed on the glass substrate 2b and include a signal line 
25 and a scan lirie, and a pixel electrode 8. 

•5 



[0005] 

Orientation films 9a and 9b are formed on a surface of the substrate 1e and 
a surface of the array substrate 11e, which are opposite to each other. Further, 
gaps formed between the substrates 1e and 11e with spherical shape spacers 15 
5 therebetween are filled with liquid crystal 14. The periphery thereof is fixed by a 
sealant 13. In addition, a polarization plate can be attached on a panel surface 
depending upon the use of a liquid crystal panel 31 e. 
[0006] 

The conventional TFT the liquid crystal panel 31 e has the following subjects 

10 exist. 
[0007] 

Firstly, gap accuracy between the array substrate lie and the color filter 
substrate 1e significantly decides the display quality. That is, where gap 
irregularities exist within the panel surface, a strain is generated within the plane. 
15 Thus, if the panel gap deviates from a design value, there is a problem in that a 
panel characteristic such as , contrast is degraded. 
[0008] 

Secondly, where black display is implemented by applying a voltage to a 
panel through the spherical shape spacer 15 existing between the light-shielding 
20 films 4 of a pixel, among the spherical shape spacer 15 existing between the array 
substrate Hand the color filter substrate 1e, light leakage is generated in the 
spherical shape spacer 15, and black display is degraded. That Is, contrast with 
while display is degraded. 
[0009] 
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Thirdly, if the above panel is to be formed, spacers are sprayed on the 
substrate by means of dry or wet mode in order to allow the spherical shape 
spacer 15 to exist on the substrate. When the spacers are sprayed, point defect 
portions are generated within the panel due to aggregation of the spacers or 
5 introduction of alien substance. That is, the point defect portions degrade the 
yield in the panel process. 
[0010] 

For the above reasons, recently, a method of previously forming a pole- 
shaped spacer on the substrate has been proposed instead of the spherical shape 
10 spacer using the conventional spray method. 
[00111 

However, even if the pole-shaped spacer method is employed instead of the 
conventional spherical shape spacer spray method, the spacers have to exist in 
the entire glass substrate including regions other than the display region (a seal 
15 pattern, etc.) as well as the display region in the same manner as the conventional 
spherical shape spacer. 
[0012] 

That is, as shown in FIG. 9(b), if the pole-shaped spacers 5 exist only in the 
display region of the liquid crystal panel 31, portions other than the display region 

20 17b are adhered by means of pressurization from the up and down directions of 
the substrates Id and lid in an adhesion process of the panel assembly process. 
Thus, a gap adjacent to the seal 12b of the display region 7b within the seal 13 
becomes great, and the seal is hardened as it is. Accordingly, a display stain is 
generated adjacent the periphery of the panel in a panel completed product into 

25 which liquid crystal is injected. 



[0013] 

Therefore, as shown in FIG. 9(a), the pole-shaped spacer 5 exits even in a 
portion 17 outside the display region over the entire substrate 1c. Thus, even if 
pressure is applied from the top and bottom of the substrates 1c and 11c in the 
adhesion process of the panel assembly process, the substrate is not deformed 
over the entire the display region 7a and the region 17a outside the display region, 
and a uniform gap can be formed over the entire display region. 
[0014] 

[Problem(s) to be Solved by the Invention] 

As such, by forming the pole-shaped spacer 5 even in the region 17a other 
than the display region of the glass substrate 1, the uniformity of a gap including 
the periphery of the panel is improved and the display quality can be improved 
accordingly. 
[0015] 

However, the alignment mark 16 used in a panel assembly process as 
formed in the region 17a other than the display region, in which the pole-shaped 
spacer 5 is formed. If the alignment mark 16 and the pole-shaped spacer 5 
overlap with each other, it becomes difficult to identify the alignment mark 16 and 
the pole-shaped spacer 5 In an image recognition apparatus such as a CCD 
camera. Further, there may occur problem in that automatic alignment through 
the panel process becomes impossible. 
[0016] 

Accordingly, an object of the present invention is to provide a liquid crystal 
display apparatus, a color filter substrate and an array substrate, wherein 
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alignment failure can be improved while improving the display quality, by forming 
. a pole-shaped spacer In region other than a display region of a substrate. 
[0017] 

[Means for Solving the Problem] 
5 In order to accomplish the above object, a liquid crystal display apparatus 

according to Claim 1 of the present Invention includes alignment marks, which are 
formed in regions other than a display region on a pair of opposite substrates 
having intervening a liquid crystal layer therebetween and are used for 
positioning, and a pole-shaped spacer formed at one of the opposite substrates. 
10 In this case, the pole-shaped spacer is provided at the alignment mark portion and 
a location of the substrate other than the alignment mark portion. 

[0018] 

As such, the pole-shaped spacer is provided at the alignment mark portion 
and a location of the substrate other than the alignment mark portion. 

15 Accordingly, when the alignment mark and the pole-shaped spacer overlap with 
other, a problem in that the alignment mark and the pole-shaped spacer become 
difficult to identify does not occur. For this reason, in order to make uniform a 
panel gap, the pole-shaped spacer is formed in the entire substrate. This can 
improve the display quality and also allows a panel to be formed without 

20 alignment failure. 
[0019] 

A liquid crystal display apparatus according to Claim 2 includes an array 
substrate having a pixel electrode and a switching active element that drives the 
pixel electrode, a color filter substrate having an opposite electrode of the pixel 
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electrode, a pole-shaped spacer having a predetermined pattern shape, a 
predetermined height and a predetermined density and formed on the color filter 
substrate, and alignment marks, which are formed in regions other than a display 
region on the color filter substrate and are used for positioning. In this case, 
5 liquid crystal is filled into a gap between the array substrate and the color filter 
substrate. The pole-shaped spacer is provided at the alignment mark portion on 
the color filter substrate and a location of the substrate other than the alignment 
mark portion. 
[0020] 

10 As such, the pole-shaped spacer is provided at the alignment mark portion 

on the color filter substrate and a location of the substrate other than the color 
filter substrate. Accordingly, in the same manner as Claim 1, when the alignment 
mark and the pole-shaped spacer overlap with other, a problem In that the 
alignment mark and the pole-shaped spacer become difficult to identify does not 

15 occur. For this reason, in order to make uniform a panel gap, the pole-shaped 
spacer is formed in the entire color filter substrate. This can improve the display 
quality and also allows a panel to be formed without alignment failure. 
[0021] 

A liquid crystal display apparatus according to Claim 3 includes an array 
20 substrate having a pixel electrode and a switching active element that drives the 
pixel electrode, a color filter substrate having an opposite electrode of the pixel 
electrode, a pole-shaped spacer having a predetermined pattern shape, a 
predetermined height and a predetermined density and formed on the color filter 
substrate, and alignment marks, which are formed in regions other than a display 
25 region on the color filter substrate and are used for positioning. In this case, 



liquid crystal is filled into a gap between the array substrate and the color filter 
substrate. The pole-shaped spacer is provided at the alignment mark portion on 
the array substrate and a location of the substrate other than the array substrate 
portion. 
5 [0022] 

As such, the pole-shaped spacer is provided at the alignment mark portion 
on the array substrate and a location of the substrate other than the color filter 
substrate. Accordingly, in the same manner as Claim 1, when the alignment mark 
and the pole-shaped spacer overlap with other, a problem in that the alignment 
10 mark and the pole-shaped spacer become difficult to identify does not occur. For 
this reason, in order to make uniform a panel gap, the pole-shaped spacer is 
formed in the entire array substrate. This can improve the display quality and 
also allows a panel to be formed without alignment failure. 
[0023] 

15 A color filter substrate according to Claim 4 includes an opposite electrode 

of a pixel electrode formed on an array substrate. In this case, an alignment mark 
used for positioning is provided other than a display region, and a pole-shaped 
spacer having a predetermined pattern shape, a predetermined height and a 
predetermined density is provided at the alignment mark portion and at a location 

20 other than the alignment mark portion. 
[0024] 

As such, an alignment mark used for positioning is provided other than a 
display region, and a pole-shaped spacer having a predetermined pattern shape, a 
predetermined height and a predetermined density is provided at the alignment 
25 mark portion and at a location other than the alignment mark portion. Thus, 



although the pole-shaped spacer is formed in the entire color filter substrate in 
order to make uniform the panel gap, alignment in the panel process can be 
performed accurately. 
[0025] 

5 An array substrate according to Claim 5 includes a pixel electrode and a 

switching active element that drives the pixel electrode, wherein an alignment 
mark used for positioning is provided other than a display region, and a pole- 
shaped spacer having a predetermined pattern shape, a predetermined height and 
a predetermined density is provided at the alignment mark portion and at a 
10 location other than the alignment mark portion. 
[0026] 

As such, an alignment mark used for positioning is provided other than a 
display region, and a pole-shaped spacer having a predetermined pattern shape, a 
predetermined height and a predetermined density is provided at the alignment 
15 mark portion and at a location other than the alignment mark portion. Thus, 
although the pole-shaped spacer is formed in the entire array substrate in order to 
make uniform the panel gap, alignment in the panel process can be performed 
accurately. 
[0027] 

20 [Embodiment of the Invention] 

A first embodiment of the present invention will be described with reference 
to FIGs, 1 to 4. FIG, 1(a) is a schematic cross-sectional view of a color filter 
substrate according to a first embodiment of the present invention. FIG. i(b) is a 
schematic plan view of the color filter substrate shown in FIG. 1(a). 

25 [0028] 



As shown in FIG. 1, the color filter substrate includes an array substrate 
(not shown) having a pixel electrode and a switching active element that drives 
the pixel electrode, a color filter substrate 1a having an opposite electrode 10 of 
the pixel electrode, a pole-shaped spacer 5 formed on the color filter substrate la 
5 and having a predetermined pattern shape, a predetermined height and a 
predetermined density, and an alignment mark 16, which is formed in a region 17a 
other than the display region on the color filter substrate la and is used for 
positioning. In a structure in which a gap between the array substrate and the 
color filter substrate la is filled with liquid crystal, a pole-shaped spacer 5 is 
10 formed in the alignment mark 16 portion on the color filter substrate 1a and a 
location other than the periphery of the alignment mark 16 portion. 
[00291 

That is, patterning of the pole-shaped spacer 5 is performed by 
photolithography using the expose mask. At this time, the pole-shaped spacer 5 
15 is not formed in the portion where the alignment mark 16 is formed and the 
periphery region thereof. A spacer pattern of a predetermined pattern shape is 
formed in the display region 7a and a region 17a other than the display region 
using a mask formed in a predetermined density. 
[0030] 

20 FIG. 2 is a process cross-sectional view of the color filter substrate 

according to a first embodiment of the present invention. As shown in FIG. 2(a), a 
light-shielding layer is first formed on the glass substrate 2a. The light-shielding 
film 4 of a predetermined pattern shape is patterned through exposure and 
development. The light-shielding film 4 can include a resin region or the chrome 



film separately, if needed. At this time, a desired alignment mark 16 can be 

formed by patterning the light-shielding layer. 

[0031] 

Referring next to FIGs. 2(b) and 2(c), the RGB coloring film 6 (6R, 6G, 6B) is 
5 coated, exposed and developed to have a predetermined pattern shape. A 
transparent electrode 10 made of ITO is formed on the RGB coloring film by 
means of sputtering. 
[0032] 

Lastly, as shown in FIG. 2(d), after a resin film is formed, a pole-shaped 
10 spacer 5 is formed by means of photolithography. The height of the pole-shaped 
spacer 5 is decided according to a cell gap of a panel. 
[0033] 

At this time, as shown in a detailed plan view of FIG. 3(b), if the pole-shaped 
spacer 5 is formed to overlap with the alignment mark 16, alignment failure is 
15 generated due to confusion of both patterns when they are automatically 
recognized by a camera. Thus, as shown in FIG. 3(a), the alignment mark 16 and 
the pole-shaped spacer 5 are formed not to overiap with each other, and the pole- 
shaped spacer 5 is not formed in the periphery of the alignment mark. 
[0034] 

20 The liquid crystal display apparatus using the color filter substrate la will 

now be described. FIG. 4 is a cross-sectional view of the liquid crystal display 
apparatus according to a first embodiment of the present invention. 
[0035] 

When fabricating the TFT type liquid crystal panel 31a, the orientation films 
25 9a and 9b are formed on a surface of the color filter substrate la where the pole- 



shaped spacer 5 is formed and a surface of the array substrate 11a formed by a 
common method, which are opposite to each other, respectively. The periphery 
of both the glass substrates 1a and 11a are sealed with the sealant 13, and a gap 
between them is filled with the liquid crystal 14 with the pole-shaped spacer 5 
therebetween. Thus, the liquid crystal panel 31a is formed. Further, a polarization 
plate can be attached to the pane surface according to the use of the liquid crystal 
panel 31a. 
[0036] 

Furthermore, although a cut alignment mark, an alignment mark of a panel 
lighting detector, etc. are formed in the liquid crystal panel 31a formed thus, the 
pole-shaped spacer 5 is not formed on the alignment mark 16 and the periphery 
thereof, 
[0037] 

A second embodiment of the present invention will be described with 
reference to FIGs. 5 to 7. FIG. 5(a) is a schematic cross-sectional view of an array 
substrate according to a second embodiment of the present invention. FIG. 5(b) 
is a schematic plan view of the array substrate shown in FIG. 5(a). 
[0038] 

As shown in FIG. 5, the array substrate includes ah array substrate lib 
having a pixel electrode 8 and a switching active element 3b that drives the pixel 
electrode 8, a color filter substrate (not shown) having an opposite electrode of 
the pixel electrode 8, a pole-shaped spacer 5 that is formed on the array substrate 
lib and has a predetermined pattern shape, a predetermined height and a 
predetermined density, and an alignment mark 16 that is formed in a region 17b 

other than a display region on the array substrate lib and is used for positioning. 

15 



In a structure in which a gap between the array substrate 11b and the color filter 
substrate is filled with liquid crystal, the pole-shaped spacer is formed in the 
alignment mark 16 portion on the array substrate lib and the periphery thereof. 
[0039] 

5 That is, patterning of the pole-shaped spacer 5 is performed by 

photolithography using the expose mask. At this time, the pole-shaped spacer 5 
is not formed in the portion where the alignment mark 16 is formed and the 
periphery region thereof. A spacer pattern of a predetermined pattern shape is 
formed in the display region 7b and a region 17b other than the display region 
10 using a mask formed in a predetermined density. 
[0040] 

FIG. 6 is a process cross-sectional view showing an array substrate 
according to a second embodiment of the present invention. As shown in FIG. 
6(a), a transparent electrode film of ITO is formed on the glass substrate 2b. The 
15 pixel electrode 8 of a predetermined pattern shape is patterned by means of 
photolithography. 
[0041] 

Referring next to FIGs. 6(b) and 6(c), the switching active element 3b is 
formed by repeatedly performing formation of a common semiconductor thin film 
20 and insulation film and etching by a photolithography method. At this time, a 
desired alignment mark 16 can be formed by pattering the semiconductor thin film. 
[0042] 

Lastly, as shown in FIG. 6(d), after a resin film is formed, the pole-shaped 
spacer 5 is formed by a photolithography method. 
25 [0043] 



At this time, as shown in a detailed plan view of FIG. 3(b), if the pole-shaped 
spacer 5 is formed to overlap with the alignment mark 16, alignment failure is 
generated due to confusion of both patterns when they are automatically 
recognized by a camera. Thus, as shown in FIG. 3(a), the alignment mark 16 and 
5 the pole-shaped spacer 5 are formed not to overlap with each other, and the pole- 
shaped spacer 5 is not formed in the periphery of the alignment mark. 
[0044] 

The liquid crystal display apparatus using the array substrate lb will now 
be described. FIG. 7 is a cross-sectional view of the liquid crystal display 
10 apparatus according to a second embodiment of the present invention. 
[0045] 

When fabricating the TFT type liquid crystal panel 31b, the orientation films 
9a and 9b are formed on a surface of the color filter substrate la formed by a 
color filter method and a surface of the array substrate lib where the pole-shaped 

15 spacer 5 is formed as described above, which are opposite to each other, 
respectively. The periphery of both the glass substrates 1b and 11b are sealed 
with the sealant 13, and a gap between them is filled with the liquid crystal 14 with 
the pole-shaped spacer 5 therebetween, thus forming the liquid crystal panel 31b. 
Further, a polarization plate can be attached to the pane surface depending upon 

2 0 the use of the iiqujd crystal panel 31 b. 
[0046] 

Furthermore, although a cut alignment mark, an alignment mark of a panel 
lighting detector, etc. are formed in the liquid crystal panel 31b formed thus, the 
pole-shaped spacer 5 is not formed on the alignment mark 16 and the periphery 
25 thereof. 



[0047] 

[Effects of the Invention] 

In accordance with the liquid crystal display apparatus of Claim 1 according 
to the present invention, the pole-shaped spacer is provided at the alignment 
5 mark portion and a location of the substrate other than the alignment mark 
portion. Accordingly, when the alignment mark and the pole-shaped spacer 
overlap with other, a problem in that the alignment mark and the pole-shaped 
spacer become difficult to identify does not occur. For this reason, in order to 
make uniform a panel gap, the pole-shaped spacer is formed in the entire 
10 substrate. This can improve the display quality and also allows a panel to be 
formed without alignment failure, 
[0048] 

In accordance with the liquid crystal display apparatus of Claim 2 according 
to the present invention, the pole-shaped spacer is provided at the alignment 

15 mark portion on the color filter substrate and a location of the substrate other 
than the color filter substrate. Accordingly, in the same manner as Claim 1, when 
the alignment mark and the pole-shaped spacer overlap with other, a problem in 
that the alignment mark and the pole-shaped spacer become difficult to identify 
does not occur. For this reason, in order to make uniform a panel gap, the pole- 

20 shaped spacer is formed in the entire color filter substrate. This can improve the 
display quality and also allows a panel to be formed without alignment failure. 
[0049] 

In accordance with the liquid crystal display apparatus of Claim 3 according 
to the present invention, the pole-shaped spacer is provided at the alignment 
25 mark portion on the array substrate and a location of the substrate other than the 



color filter substrate. Accordingly, in the same manner as Claim 1, when the 
alignment mark and the pole-shaped spacer overlap with other, a problem in that 
the alignment mark and the pole-shaped spacer become difficult to identify does 
not occur. For this reason, in order to make uniform a panel gap, the pole-shaped 
5 spacer is formed in the entire array substrate. This can improve the display 
quality and also allows a panel to be formed without alignment failure. 
[0050] 

In accordance with the color filter substrate of Claim 4 according to the 
present invention, an alignment mark used for positioning is provided other than 

10 a display region, and a pole-shaped spacer having a predetermined pattern shape, 
a predetermined height and a predetermined density is provided at the alignment 
mark portion and at a location other than the alignment mark portion. Thus, 
although the pole-shaped spacer is formed in the entire color filter substrate in 
order to make uniform the panel gap, alignment in the panel process can be 

15 performed accurately. 
[0051] 

In accordance with the array substrate of Claim 5 according to the present 
invention, an alignment mark used for positioning is provided other than a display 
region, and a pole-shaped spacer having a predetermined pattern shape, a 

20 predetermined height and a predetermined density is provided at the alignment 
mark portion and at a location other than the alignment mark portion. Thus, 
although the pole-shaped spacer is formed in the entire array substrate in order to 
make uniform the panel gap, alignment in the panel process can be performed 
accurately. 

2 5 [Description of Drawings] 



FIG. 1(a) is a schematic cross-sectional view of a color filter substrate 
according to a first embodiment of the present invention. FIG. 1(b) is a schematic 
plan view of the color filter substrate shown in FIG. 1(a). 

FIG. 2 is a process cross-sectional view of the color filter substrate 
5 according to a first embodiment of the present invention. 

FIG. 3(a) is a plan view showing a state where pole-shaped spacers are not 
formed on an alignment mark and regions adjacent to the alignment mark 
according to an embodiment of the invention. FIG. 3(b) is a plan view showing a 
state where the pole-shaped spacers are formed on the alignment mark and the 
10 regions adjacent to the alignment mark for comparison. 

FIG. 4 is a cross-sectional view of a liquid crystal display apparatus 
according to a first embodiment of the present invention. 

FIG. 5(a) is a schematic cross-sectional view of an array substrate 
according to a second embodiment of the present invention. FIG. 5(b) is a 
15 schematic plan view of the array substrate shown in FIG. 5(a), 

FIG. 6 is a process cross-sectional view showing an array substrate 
according to a second embodiment of the present invention. 

FIG. 7 is a cross-sectional view showing a liquid crystal display apparatus 
according to a second embodiment of the present invention. 
20 FIG. 8 is a cross-sectional view showing a liquid crystal display apparatus 

in the related art. 

FIGs. 9(a) and 9(b) are explanatory views showing problems of the 
conventional liquid crystal display apparatus. 

25 [Explanation on Numerals] 

20 



1: Color filter substrate 
2a: Glass substrate 
3: Switching active element 
4: Light-shielding film 
5: Pole-shaped spacer 
6: Coloring film 
7a: Panel display region 
8: Pixel electrode 
9: Orientation film 
10: Transparent electrode 
11 : Array substrate 
13: Sealant 
14: Liquid crystal 
15: Spherical shape spacer 
16: Alignment mark 
17a: Region other display region 
31a: Liquid crystal display device 
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[0002] 

imm>m]] ^^^mmhyyiyx^ (Thin f 

ilm Trans i ster. OT^'TFTj ta->-r 

(ojsimm^m^i. ms^z^t. c^TPT^jge^B^N* 

m^i eij^^tc^xy^-^h. 

[0003] SSI e(i. /fyXmU23i. ^^0±tCi§ 
i'^(>tifz^^4. RGB<^^IK6R. 6Gi>J:t/6 

m&^fix\i^h. 

10004] -IfTV-immi leli. ^'yX&m2 

b. ^co±izm&$tifzm^mxx/^^i)-h^j:hm 

[000 51 aSl eiDj:lfri/>fSSl 1 e^oWStr^ 

1 b'kmA.x^xtx^^hmmzit. m^BiAi)<im^ii 

[ 0 0 0 6 ] J: 3 ^ct¥3j^t7)T FT7gia>'t;TVU3 1 e 

[0 007] ^-(s:. rix-fSSl lei:;(>^~:7^;l. 

i e ^c7):3r> ym^tK f c0^^n°pfu^?^a6i» 

[00 08] Tl/>fKSl li::3^^-7>f;U5' 

mwii ^Wi^z^sktixtzm^x^-^^i 5(Doib. mm(r) 
mym^mi^zj^j^Ltzmvtx^-^i 5(ci:o. ^^^^-ji^ 

(fZmK^i)'it'txm^jr^i:^^fzm^. m^x^-^i 
^hh^ &f^7f:t<D::iyhyXhi)^m<^^h<7)TS> 
[0009] ^3C. ±ieoi: A-;t>;U$:^^t- 

^mhti^tiK x^-vmu^mm. x^-v<^m 

't^j:hh. Z(O.^XmmzX^/'<:^}VxmT<^^{:M 
[0010] UUbcoJ: o^xm^irZX 0 . 35^T1i. 

( 0 0 1 1 ] L;!?^L. tm<^m^XK-^^:ffi-fi^i)^ 
mcoXo^j:ii^x^-'f1j^izwm^fzm^lrZ 
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too 1 2]^^j:hh. 119 (b) tc^-fiiotc. tBL^b 

S:^ 1 d . 11 d±T:^f^*^^oSaff:ft(ci: 0 . 
J^H 7 b co^m^m^t^ ::ti)-h. 1 3 rtSI 
<n^7mwi h(n-^-i\rm 1 2 b:^^ yrifi±t < ^ 

[00 13] ^C:T\ [19 (a) (c^-ri:3ic. 
m- 1 7 atctttttx^--^ 5 -tirSS^ffi 1 c 

-^h^xmTmil c . 1 1 c±T*^^coE?J*^'Jat>o 
T t . a^^iS^I- 1 7 ai>J:l/^^lS7 a^jStcJgo 

[00 14] 

[^B^*«;*LJ:3^-r-i>illi] c^oidi::. t'yxM 

m K^m^^nm^- 1 7 atc^ft:i^x^— r 5 ^ifBSt'-r^ 

[0015] Lt^L. :iC0ti^X^-^5i:m&^'^^z 
hv-:;^ 1 6 tm^:^^-^r5:bmKc^ti^^. C 

1 6 h 5 <7)mwmmitz^j: o . :/^"^^/^r u 

[0 0 16] Ltzf)^->X. ZcomM<^m'dii. £U<^m 
[0017] 

i,zzi<r>mM(om^miMm(^WL^Bmi^m\±. m^mm^ 
^■ti-n(o^m-imi±com7mmHzm^^ix 

fztm^l^zm^^hTy^ ;<yh^-^ ^m-hm 

mm(o--fi^zmiSiLfzm^x^-'tt i^ttim^Bm 
<mmm\^miimmco{m(,zmmm.>^^-'^^mf 

[00 18] <lcoJ:^tc. T^^^yhv-^g^^^iJj: 

if^cT^mmi-com^co&mi^zimx^-^irmnzco 



miztt^x^-v^m^Lxm^&&co\^±.t:mhtt 
ttc. ry^?(yhT^muzj^:^^jm&ipx^h. 
[0019] imm2im(7y}S.^am7r^mii. 

^y-y 4 )\y^mLh. mZij y-y >()i^^WKUzfS\ 

x^-^h. mi^y-yA)\^^msL±.(rm^my\z 
miTu^ y-y ^ )v^msLt(7mmjiizWL 

w\<7)m.\.zmm.^x-<.--^i:mmz. 

[0020] ^<r>i:o\iZ. ijy-y 4)V9mWih<r>Ty 

^;<yh^-9 m^xx/^co^mm\'(7)i<LmziBE^x 
'<-^i:m^tz(ox\ tmm 1 1 nmizry^ ;^yh^ 

[0021 ] mim.3i^msm^Hm5h^m.\t. s^ms 

ijy-y >i li^^mmt . mmru^mm^izm^^^i^'- 
t. m^Tu^mm±.commmmz^f^^fifz&m^ 

itlzm^^^Ty^^yh^-^t^mi. mtiTU^m 

ut:^y-y ^ jumutcT^mmzigi^u^mxLfzm^B 
m^m.Thr>x. mmru^muJccomtiTy^ p< y 
h '?-9mif^xv^^(^mmi-<^m:iizmtm^x^ 

--^^Wimz. 

[0022] Cicoi-Stc. TU^mLt(OTy^:<yh 

^-'9m:hi.x/^coj^mvM(o{iLm(,z^^x^-'^^ 
mvzcox\ tmm i tmmiiZTy^?^ yv^-9 1% 
^x^-^ifim:-:^tz^^n^<Dmwmmz^j:^ t 

i:m-lCi-6rzibTU^mm^miZl&:^X^-^i:m^ 

Lxm7^sh&(o\pi±.i:mhtbhiz. ry^^^yh^S: 

10 0 23] miltm4^cO:^y-y^)U^mL\±. 7 

u^mLiizm^^titimmm(on^mmi:^h:^y 
-y^fu^m^xh-yx. {m^^^:l,zm\^^Ty^^y 
h^-^^^m^mi-i^ztL. m^^^9-ym^. 

A > yv^-9U'ff^)^v^i(^m\^^\(r>m^zm^ 

fz. 

[00 24] ^Oi^ic. ^^\zm\^hryA :^y 

v^-9^m^w\\z^\.. n'^i'^^-yw^. 



i(4) 002-333628 (P2002-<fS«| 



[0026] zcr>x o tc. s^-^tcfflv^^r ^ >f ^ y 

[0027] 

(b) ^t^m^'^mmTh^. 

[ 0 0 2 8 ] la 1 {z^Ktx 0 (c. mmmmt^xifmmm 
^immt^:^^ -y^yi/mmm^f-^^thTu^ mm 

x^-^5t. :^y-y^JUi$'mLl3i±(om^m\' 

t(^mmf^zm¥B^MXLfzmmziy\.^x . :^y-y^ju 
• imm\'(^m.^zim.x^-'^5im'rfz. 

[0029] ttch^. a*tX^-i?-5c7)A-^'-^- y^p^' 
l-m^^x^ ^m^^xyarV'JV^yy ^\iZl^ '^^h 
Ty^ :;<yh^-:^ 1 eifm^^tiXK^h^^ 

hxif^mimmmiiZii^ ft*tx'<-1^5^^g^L 

=3:V^igt+fc:L. a^^«7ai5j:V^®JS51^1 7 ate 

[0030] m2\t::(^^M<omimm<mm(OAy 
-y ^ iu^m.coi:msimmx'hh. t-r. 112 (a) 
irZTrrrxoiz. :^^y:^mL2^i±\,zimmmmk. m 
3fc. mmzx^. mw^^^-ym^<^^4^^^^- 

:=-yi^^h. z.comm4\±. ik^i^z^mmtiit^ 

^-9 1 6{iii3Kl^^N':^-::^y^-r^C:k(ci: OH* 



(003 1 ] <J:tc. 132 (b) . (c) {c^-rJ:3(c. 
RGB^feM6 (6R. 6G, 6B) ^^iX^Km^. 

mt. ^m-h^h\iz^'^w^)%9-ymmzmL\.fz 

'f^^O±CX>'\-y^iCj:OITOc?:^BBm®10$:ig 

[0032] smtc. @2 (d) tc^-riotc. sags 
[003 3] ^c7)B§^ EI3 (b) Kz^cmm^w^^^ 

fidtc. r^>f^ybv-:^'i6tm^^J:dtca« 
x^— 9'5 5:Jgj«-ri>a:. i3:^y\zi.hmiVmi^m. 
W^^-y^'^n-th ^>L\;zi.hTyA^y 
±^l>3t*^. 123 (a) (c^-Tidt;:. r^^-^^^hv 

hfi\^x:tc<. Ty^ ^^yv^-^mmsziiW^y.'^^ 

[0034] IMj^X 0 \izm.^ilfz:^ y-y ^ 

Ml 3.^m^'^fzm^B^^w.z-:>\^xmm-fh. mA\t 

[0035] ^(r)TFTmL^B^^^-)\^3 1 a ^Wmh 
mz\±^ t-r^ ±Ml(Oi:oizm:x^-^5ij-mfS.^ti 

Tl/^S«1 1 ak<7)fflj^rS]ti>MU:i2l^^9a. 9b 
S:>eiimmt-i>o mz^ ^;*'7XSS1 a. 1 1 a 

^0»:tcfc^Hl4$r3t^$ll^^hT\ ^Sb^h^'n'^^ 
;V3 1 ^tm^^hx^^h. ^:i>. yga^H^N'^t-'^US 1 aco 

[0036] ^*>. ±EO J: ^ ^ci^^$ti/;:?gH^H>'N"^vl/ 
3 1atc^. mwmryA:^yV^-9 . 

^mi<nryA :^yv^-9mtm'SL^iv^\^htK ± 

[0037] C:O^P^<7)|^2c7)|ligc7)BP^$ria5Hl7 
kzM-^WX'imt^. 05 (a) Iirco^03om2<7)|| 

[0 0 3 8] aSd^-tJi-itd. MS^SSiSit/BS 
llffi8«r|g&r^X>f ^^i^y^^mm'3h^^^hT 

W^^-^sh. ri/>fSMiib±c7)^^^H7 
bccjgj£^ix/::<a^'^-^(cffli^-&77>f ;^>'b^-^' 1 
6i:?:ffii. rvMm\\h}Lty-y ^iV^WB):. 

<nmxzm^B^nx\^itmjiz^\^x. ru^mm i 
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100 3 91 -r^^hh. W^:^^~V5<r>f^if-->^ 

^mmtoxmummx'hh. t-r.me (a) iz^^x 
Qiin-5--yy^h, 

1004 1 J St. 06 (b) , (c) tc^^ipt:. 

~,^yfmim-3\>-k. -mifi^mmm 

[0042] ilftt. 116 (d) K5^fJ:?lC, ^1^11 
[004 31 C:<OB#. 113 (b) tC-fOPJi^ffiS^S^ 

us (a) t5^-rJ;3t. T^-f^yb-T 

[0044] ±ie<7) J: d I3#fi£$n/STU-^ S« 1 1 b 

[00453 Z.<r>T^'Vm&^^^%)V3 1 b ^Sjt-fS 

Sm'^'^M^iTVAm.l lbi;(Offl»r6l-r.Sa5tCS 
|6lK9a. 9b5:-eii-eiiJ^«-t4. ij^fc:. M;^'5XS 

«i b. 11 h<ri'mmrv~m\ 3-cst. 

'^-l^-S^tfl-LT. -?-<7)^,(cMa^Bl4^5t«$iX^vI 
SfBA-^.;l.3 1 b*ggmSil-CVM,. tnH. mJ^ 
V'?;f;U3 1 bOffl^tcffitT, n^iy/^^XzWiW 

[ 0 0 4 6 ] ^rtJ. JJecoJ: 

31b»c{i. 'mS?i7v^:^yY-^—7 . n;t.;l/^jtTB 

^l.^.^oT7'^ y v-i-^ i eiiJiTZ-etoj^aafi^t 

[00471 



[ 0 0 4 8 1 c (rmm<om^m 2 sdmnmFBm^^K: 

x\.imm 1 1 mmizTy^ ^ y h-?-^ t wiR^t.'^- 
v-i)m^^'>fcm-^izm^cr>mwmmi,z->ki t^^^oXo 

■ti,^tf>/j 7-7 fi'^m^^tmzmix^-vim^ 

^uzj^^^/wm^x'^h. 

( 0 0 4 9 ] cO^BflcOi§*JS 3 iei£<7)fl5B«B^5i^S{;: 

^<n]&m^^\-cn>im\,zmi7.-^-^i:mmz(nx\ m>^ 

fJ%^I.Zi^^ff)MWmm^z^j: =5r|SIS*< 
Zcritzib^ fU-jU^W yy^^—lz-thtzib 

7 mL±m>.zm.y.^-n-i:m^ ux^s^p°q{ioifii 

[0050] c:o%HJ3<oifl3<il4 lesjo* 9-7 4 jui' 
miizXtHS. €L3.-^^liZm\^l7y^ ^yh-^-^^ 

m^ikWMmz^L. m^^-<^-ym^. m^m^. mm 

S^^ii}:X/-i:<mmUk^&S:lzm^z(OX\ /^^JU^ 

•\"vy-t:m~iz-titzib:^y-y ^ ii^i^mwi^mizim: 

X'S.-- /^•;^;^7•a-fext:-^0T7-^;<^^ 

[0051 1 >:^^Bfl<7)|S^3S5!5«<7)Ti/^S;Kti: 
Wf. {ia-&-ti:tc:ffli'^&r7'r^>'hv-:;'S:^^iS 

«$fi/^tt«X'<— t^. 7y^^yh-7-9^^isi: 
r/-t<^j&Bmur>{mizmifrz<7>x\ >'N-;t-/p=¥^ -yrs: 

T i> , f^^A'ru-\zXX'<n7y^ y^yv -tfJEMzX^ 

h. 

[Hi ] (a) \izff)%^n<r>w.i(^mmmmcr>:^y- 
7 iv-^mwrnmrnm. ( b > {±-5-<7)ffiiB&^®ii 

[02] c:<7)»^comi<oilitiom<^;*7-7-f;i/:J' 
[113 ] ( a ) {tZ<^%m(^m'S.(r>mm^zi5UX7y^ 
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